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INTRODUCTION

.

Pregnancy Diagnosis in the Ewe
The ability to diagnose pregnancy accurately, rapidly and economi
cally before the last six weeks of gestation in the ewe could be of real
value as a sheep management tool.

An efficient non-surgical pregnancy

test could enable the producer to reduce feed costs, increase percent
lamb crop and select for fertility.
It is important to the health of the ewe and to the survival of the
lamb that highly productive animals should be adequately fed.

About 75%

of the fetus' growth occurs during the last trimester of pregnancy.
Therefore undernutrition of the ewe during this part of pregnancy leads
to the production of stunted lambs and ketosis in the ewe even though
sufficient nutrition might have been present earlier.
If sheeprnen could determine which ewes were pregnant before any
additional feed was needed the dry ewes could be separated from the
pregnant ones and either be rebred, fed a maintenance ration or sold.
This practice would decrease feed costs while increasing lamb crop
percentage.

In addition, pregnancy detection would result in the

producer recovering a premium price for cull ewes sold in the late fall
and early winter when lamb supply is low.
As production units become larger and more sophisticated, sheepmen
have expressed interest in multiple lambing or "out of season" breeding.
Early pregnancy diagnosis could be of special value in the management of
such produ�tion systems.

The ewes diagnosed as pregnant could be
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removed from breeding and put in lambing quarters while "open" ewes
could be returned to breeding pens.

This would allow for more efficient

use of buildings, labor and equipment.
An added bonus is realized when one pregnancy tests ewe lambs and
saves only pregnant ones.

Several researchers have shown that ewe

lambs which conceive or even show heat their first winter are more
productive than contemporaries which did not.

Thus if pregnancy detec

tion of ewe lambs along with a rigorous culling procedure is practiced
a more productive flock will result.
The objective of this study was to determine the accuracy of
pregnancy diagnosis using various techniques and operators.

All

techniques were evaluated for safety, ease of usage and time required
for diagnosis.

3
LITERATURE REVIEW
The problem of pregnancy diagnosis is one which has confronted the
physician and animal producer throughout the ages .

As long as 3, 000-

4, 000 years ago the Egyptians attempted to diagnose pregnancy in the
human and domestic animal .

In fact, certain tests such as observing the

rate of plant germination and growth using urine were passed from
Egyptian medicine to Greek and then medieval medicine (Baylon, 1939).
By the sixteenth and seventeenth centuries inspection of the
urine was the favorite method of pregnancy detection .

In the present

century many primitive societies, which lack t he knowledge of reproduc
tive processes, use the absence of one or more menstrual periods as a
sign of pregnancy.
During the last fifty years much research on the development of
tests for pregnancy in farm animals has been conducted .

These various

tests, with their numerous modifications, were usually developed and
initially used for detection of pregnancy in women.
A pregnancy test must be safe, accurate and economical to be use
ful .

Early pregnancy diagnosis is an essential part of any commercial

breeding program and can be used to combat fertility problems and
increase efficiency and economy of production .
This literature review is arranged so that related pregnancy tests
will be covered together.
each test will be covered .

The development and subsequent history of

4
Useful Observatory Aids
The Use of� Marking Device on the Ram.

Use of a harness and

colored crayon or application of colored grease for the detection of
mating in a flock is almost standard procedure among sheep producers.
Radford et al. (1960) described the manufacture of a harness and
crayons, which attach to the rams brisket, fo� use in detecting mating.

These authors mentioned the importance of choosing the crayon according

to weather conditions prevailing at the time of use.

They tested over

150 harnesses and 900 crayons and found that 96% of pregnant ewes were
marked at mating and 4% of pregnant ewes were unmarked.
Richardson (1972) reported that of 81 ewes exposed to rams 92. 5%
were "raddled. "
open.

Twenty percent of the ewes marked remained apparently

Disadvantages experienced included inability of too firm a

crayon to mark on cold nights, melting of the crayon on hot days and
marking of ewes by vasectomized rams tended to mask the crayon mark of
future fertile matings.
The use of axle grease colored with lanolin based paint has been
extensively used by producers to confirm mating.

Rommereim (1978)

stated that of approximately 380 ewes marked, 64% lambed.

The low per

cent of ewes serviced which failed to lamb could have been due to the
high number of ewe lambs exposed.

Advantages included easy application

and adequate firmness regardless of temperature.
Observation that ewes marked by a " raddled ram" failed to be
marked again within the succeeding 17 to 20 days is universally used by
shepherds as a sign of pregnancy.

This is sufficiently reliable for
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most producers but one must remember that embryonic death will reduce
its accuracy and that 20 to 30% of pregnant ewes may show estrus
particularly during early pregnancy .
Assessment of Mammary Development .

Cowie (1948) and Richardson

(1972) reported that mammary gland enlargement is a useful confirmatory
sign of pregnancy during the last trimester of gestation .

Richardson

(1972) stated its presence in multiparous ewes can lead to false
diagnosis, however .

Rommereim (1978) used mammary development as an

indicator of pregnancy immediately prior to injection of flumethasone,
a parturition inducing corticosteroid .

Although this method was

accurate it was only employed during the last two weeks of gestation .
Assessment of mammary development can be useful for identification
of ewes near term .

However the inability to detect development much

earlier than the last month of gestation makes it an unsatisfactory
test for early pregnancy determination .
Increase in Bodyweight.

A bodyweight increase of 13 to 16% in ewes

carrying twins has been recorded (Domanski and Lipecka, 1966) when pre
copulation weights and bodyweight at the fourth month of gestation were
compared .

Ewes carrying single lambs had a 6 to 12% increase in weight

at this stage .

Twin pregnancy was correctly predicted by these workers

in 77% of the cases .
Richardson (1972) weighed ewes prior to breeding and at several
intervals during pregnancy .

Weight changes were calculated and compared

with the number of lambs produced .

Richardson concluded that weight

changes were too variable to provide a reliable means of diagnosing
pregnancy or multiple births .

6
Sacral Reflex.
(1960).

The sacral reflex test was described by Gavrilyak

He noted a characteristic lowering of the hind quarters in non

pregnant ewes when a mechanical pressure of 1. 1 to 1. 5 kg/cu cm was
exerted on both sides of the dorsal processes of the first and second
vertebrae.

In pregnant ewes such a reflex was absent.

Accuracy was

reported to range from 94 to 96. 6% in ewes 50 to 110 days pregnant.
Richardson (1972) employed the sacral reflex test as described
above using a hand pressure of 1 to 4 kg/cu cm.

Of 48 ewes evaluated

only 17 were diagnosed correctly giving an accuracy of 35%.
were 55 to 130 days pregnant.

The ewes

It was concluded the sacral reflex test

was unsatisfactory when hand pressure was used to stimulate the reflex.
No other references to this test were found.
Tests Based on Physical Investigation E..f Body Fluids and Tissues
Blood .

Changes in blood properties such as red cell sedimentation

rate, surface tension, osmotic pressure and refractive index have been
studied widely in humans and to a lesser extent in domestic animals.
Cowie (1948) in his review mentions that too many factors affect these
blood properties making them unreliable for use in pregnancy detection.
Pregnancy tests utilizing hormonal assays of blood, milk or urine will
be covered later.
Mammary Secretion.

Webb (1942) found that ewes carrying their

first lambs produced a sticky honey-like mammary secretion after the
third month of gestation and multiparous ewes produced a more watery
secretion.

Heckler (1942) removed samples of liquid from the udders of

ewes and noted the presence or absence of a sticky feeling remaining

after rubbing the secretion in the palm of the hand.

Using stickiness

as a sign of pregnancy, an accuracy of 100% was recorded after 51 days
gestation.
Such clean cut results were not recorded by Richardson (1972) who
performed this test on 11 ewes of 30 to 80 days gestation.
of stickiness was not observed.

The presence

Furthermore, a honey-like secretion

was sometimes f ound in pregnant, non-pregnant, uniparous and multi
parous ewes.

This English scientist concluded that evaluation of

mammary secretion was an unreliable indicator of pregnancy and more
research was needed.
Urine.

Cowie (1948) in his review stated that tests evaluating the

surface tension of both human and animal urine have been studied by
several workers and no changes were observed which are characteristic
or specific for pregnancy.

He concluded that since so many factors

affect urine surface tension it could not be successfully used to
predict pregnancy.
Cervical Mucus Smear.

Changes in the f low, viscosity and color of

cervical mucus were reported by Hashimoto (1961) .

A vaginal speculum

and sharp-edged cuvette were used to obtain a sample of cervical mucus
which was placed on a slide, allowed to dry and examined.

The cervical

seal of pregnancy provided mucus that was thick, opaque, pale yellow
and almost rubber-like in consistency.
animals was clear, colorless and watery.

Mucus obtained from cycling
Simple observation of the

quality of cervical mucus yielded entirely accurate results in 35 ewes
three weeks after breeding.

Since only one non-pregnant ewe was
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examined, the incidence of false positive diagnoses in anestrous ewes
remains unknown.
Richardson (1972) found that attempts to obtain cervical mucus by
working with a 26 cm long curette as a probe were very difficult and the
sample was often contaminated with vaginal debris.

Further investiga

tion was abandoned because contamination would interfere with the
viscosity of the sample.
Lack of adequate research and the highly subjective evaluation of
cervical mucus properties warrants more experimentation in this area .
Cervical-Vaginal Mucus Arborization Test.

Popanicolaou (1945)

noted that when cervical mucus from women was spread to dry on a micro
scope slide characteristic crystallization occurred.

Later work by

Zondek (1954) confirmed that arborization occurred before, at and after
ovulation and was caused by exposure of a protein complex to electro
lytes.

These electrolytes are released from the cervix at estrus.

Fern and palm-like patterns were noted at estrus and an absence of
patterns in late pregnancy, anestrus and ovariectomized ewes (McDonald
and Raeside, 1958).

These workers postulated that estrogen caused the

apparent release of electrolytes from the cervix and subsequent arbori
zation.

By injecting apparently pregnant ewes with stilbestrol at two

to five weeks of gestation, McDonald and Raeside (1958) were able to
demonstrate the presence of fern patterns in barren ewes.
of arborization indicated pregnancy.

The absence

Although barren ewes were

correctly identified by this method, 25% of the pregnant ewes were
interpreted as open .

Similar results were recorded by Japanese
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scientists who injected 0. 5 to 1. 0 mg stilbestrol 12 to 24 or 28 to 30
days after servicing by the ram (Nishikawa et al. , 1955).

Although all

open ewes were correctly identified, accuracy was only 75% because some
pregnant ewes were called open.
Richardson (1972) stated fern-like patterns when present were
easily distinguishable from the amorphous form and tended to occur at
estrus ± two days.

No other crystallization form was detected.

Conse

quently, she found this test to be unreliable because it was difficult to
differentiate between metestrus, diestrus, non-pregnancy and pregnancy.
Vaginal Smear.

Cole and Miller (1935) examined daily vaginal

smears from yearling ewes and studied changes occurring at anestrus,
estrus, metestrus and pregnancy.

These workers concluded vaginal

cornification occurred at estrus lasting about four days.

The cell

types present were mainly luekocytes and small epithilial cells whereas
large squamous cells and a decrease in luekocytes was seen during the
progestional phase of the cycle.

Cole and Miller (1935) concluded that

during pregnancy the epithilial cells were too variable and not differ
ent enough to be used for pregnancy detection.
Richardson (1972) reported that although the number of vaginal
smears containing keratinized cells decreased very significantly
(P < .001) from early to late pregnancy some 45% of the smears showed
predominantly keratinized cells in late gestation.

Ghannam et al .

(1972) stated that the vaginal epithilium during pregnancy was insuffi
ciently different from the cytological picture of the progestional
phase of the estrous cycle, anestrus, and lactation to be utilized for
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pregnancy diagnosis .

However, these French workers found it was

possible to distinguish different stages of the estrous cycle by
examining vaginal smears .
Tests Based on Chemical Investigation of Body Fluids or Tissues
Urinary Creatine-Creatinine Ratio .

Creatine, a normal excretory

product of creatine metabolism, is converted to creatinine in the body .
This process has been observed in women during late pregnancy and puer
perium (Maw, 1947) .

Dukes et al . (1955) mentions that gravid uterine

muscles are richer in creatine than other smooth muscle and that
creatinuria occurs in mammals during "growth, pregnancy, puerperium,
diabetes and certain muscular disorders . "

The increase in protein

catabolism, which occurs during these conditions, is thought to liberate
creatine .
Richardson (1972) postulated that if creatinuria occurs during
pregnancy in the ewe the creatine:creatinine ratio will be increased .
Subsequent chemical measurements of the blood of both pregnant and non
pregnant ewes yielded mean ratios that were not significantly different .
This researcher concluded that if creatinuria occurs in the ewe during
pregnancy, their measurements failed to detect it making this test
unsuitable for pregnancy diagnosis .
Blood Sugar Levels .

Charton et al . (1964) estimated the blood

glucose of ewes throughout pregnancy and lactation .

No significant

differences in mean blood glucose concentrations occurred during
pregnancy and lactation, making this test an unreliable predictor of
pregnancy .
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Manilov's Plasma Phosphatase Test.

Cowie (1948) reported this test

was unreliable due to difficulty in reading the delicate color changes
produced when serum was mixed with Manilov' s reagent.
Immunological Tests for Pregnancy
Specific Antigens of Pregnancy.

Antigens specific to pregnancy

have been described in maternal tissues of a number of animals including
the rat and mouse (Lin� al. , 1974) and man (Bohn, 1972) .

These

antigens are found mostly in late pregnancy and may correspond to
lactogenic and gonadotropic hormones produced by the placenta.
Antisera to 14 day-old sheep embryos were raised in rabbits and
used to detect antigens specific to pregnancy by immunoflourescent
staining and haemagglutination (Cerini et al. , 1976) .

Pregnant specific

antigens were detected as early as six days after mating in the embryo,
uterus, corpus luteum and maternal circulation of pregnant ewes.

Using

these antigens Lawson et al. (1976) and Cerini (1976) have developed
immunological tests for pregnancy in the ewe.

From the data published

by Lawson total accuracy was 64% on a flock mated up to 55 days before
testing.

The false positive diagnoses were attributed to embryo death

and poor embryo recovery from animals slaughtered.

Other results

(Staples, 1976) indicate an overall accuracy of 86. 4%.
Although this early pregnancy test is simple to use the poor
accuracy makes it unsatisfactory at present.
the antigen may lead to increased accuracy.

Further purification of
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Immunological Test for Chorionic Gonadotropin.

Lam� al. (1969)

used 25 virgin lambs to evaluate the efficiency of an immunological
test (Wampole Urine Chorionic Gonadotropin Test) .

This test detects

chorionic gonadotropin in the blood or urine by passive haemagglutina
tion.

Total accuracy increased from 66. 7% at 10 days after mating to

91. 3% at 60 days gestation.

Neither weight changes during pregnancy or

number of offspring produced affected accuracy.
Anti-Colostrum Sensitivity Test.

The sensitivity to colostral

proteins in pregnant ewes was investigated by Remondo and Sanchez as
cited by Richardson (1972) .

Colostrum was injected subcutaneously in

pregnant ewes under the base of the tail or in the hair-free skin of
the udder.

Results indicate barren ewes showed an inflammatory response

which lasted 30 to 60 minutes or more.

Ewes three to four months

pregnant showed mild hyperemia which was hardly noticed one hour after
injection.
A further study by Richardson (1972) utilized both ovine and
bovine colostrum to produce an allergic response.

No significant

difference between pregnant and non-pregnant ewes was recorded .

All

ewes tended to show a slight hyperemic reaction to bovine colostrum.
Richardson concluded the anti-colostrum sensitivity test was an unsatis
factory method of pregnancy diagnosis in the ewe.
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Hormonal Diagnosis of Pregnancy
Gonadotropic Hormones.

Kust (1931) and Cole and Miller (1935)

were unable to find gonadotropins in the blood or urine of pregnant
sheep or goats at various stages of pregnancy.

However, with the

advent of more advanced techniques the placental lactogenic activity
of ruminants was demonstrated by Buttle et al. (1972) and Forsyth
(1973) .
Specific lactogenic or growth promoting activities of ovine
placental lactogen were detected by radioirmnunoassays (Martal, 197 3)
as early as 60 days' gestation in the peripheral plasma of the ewe and
goat.

Thimonier et al . (1977) utilized the radioimmunoassay to deter

mine the growth hormone like activity of ovine placental lactogen
sometimes called ovine chorionic sommatomanunatrophin .

These French

scientists obtained 90% and 100% accuracy rate in ewes of 90 and 110
days' gestation, respectively .

The overall accuracy of predicting

multiple births was 83% when the ewes were approximately 125 days
pregnant.
Estrogens .

Palmer and Terqui (1977) measured total estrogens in

the peripheral blood after hydrolysis with an antiserum mainly against
estradiol .

Results show estrogen levels increase between day 7 0 and 90

of pregnancy .

There concentrations reach a " plateau" after day 100

somewhere between . 5 mg/ml and 3 mg/ml.

In 1975 Terqui and Delouis

demonstrated that total plasma estrogen at day 110 of pregnancy was
correlated with total birth weight:
estrogen) ; r = . 76.

38877

Body weight

1 . 95 + 1. 30 (total

By utilizing this knowledge of estrogen levels

SOUTH DAKOTA STATE UNIVERSITY LIBRARY
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both a late pregnancy test and determination of the fetal numbers could
be made in the ewe.
Thimonier et al. (1975) considered any ewe pregnant with .3 mg or
more of total estrogens (ET) per ml of plasma and of 495 females called
pregnant, 490 or 99% lambed.

lambed.

Of the 68 ewes called non-pregnant, 11

Most of the ewes that were incorrectly identified as non

pregnant had a small lamb at parturition.

Terqui and Delouis (1975)

predicted multiple pregnancy with 50 to 65% accuracy and concluded fetal
numbers were difficult to detect because the maternal estrogen pattern
is affected by breed, nutritional status and genotype of the fetus.
Although detection of pregnancy by measuring estrogens is accurate
and safe it requires expensive equipment, exacting procedures and
cannot be performed before the last six weeks of gestation.

These

disadvantages make this pregnancy test unsatisfactory for field applica
tion.
Progesterone.

Examination of blood progesterone levels by competi

tive protein binding during pregnancy and the estrous cycle in the ewe
has made it possible for its use in pregnancy diagnosis (Basset� al.,
1969; Robertson and Sarda, 1971 (see Figure 1) .
Robertson and Sarda (1971) , Schemech � al. (1973) and Thimonier
et al. (1977) recorded accuracies of 87%, 92% and 90%, respectively, by
measuring plasma progesterone levels 19 to 22 days after insemination.
Almost all of the females diagnosed non-pregnant did not lamb.
Thimonier concluded progesterone estimation at this stage of pregnancy
was a test for non-pregnancy.
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Between day 91 and 105 after mating, Gadsby et al. (1972)
diagnosed pregnancy with a high degree of accuracy (92%) for an
intensively housed flock with a mean fertility of 86%.

The number in

the litter was predicted with 63% accuracy for litters of zero, one
and more than one.
Estimation of progesterone in the plasma (Heap, 197 3) and milk
(Pennington� al. (1977) of the cow have been used as an early
pregnancy check (three weeks after mating) with better than 90%
accuracy.

Little research concerning use of progesterone levels as a

pregnancy check in goats has been done.
Robertson and Sarda (197 1) stated that even though competitive
protein binding requires exacting technique it is simple and a skilled
operator with an assistant should be able to process 150 to 200 samples
weekly.

Determination of pregnancy in the ewe by measuring plasma

progesterone levels has been successfully used experimentally, however
little practical application has been attempted.
Clinical Diagnosis of Pregnancy
Radiography.

The published reproduction of radiographs by Curson

and Quinlan (1936) who appear to be the first to attempt diagnosis of
pregnancy in ewes using this method are foggy and hard to evaluate.
Twelve years later, Wallace (1948) used x-rays to predict pregnancy in
the ewe and concluded pregnancy could not be accurately diagnosed
before the third month of gestation.
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Benzie (1951) reduced movement and respiratory rate of animals
prior to taking x-rays by slow quiet handling and achieved 98. 6%
accuracy rate in 64 ewes tested approximately 55 days after breeding.
Ardan and Brown (1964) starved ewes prior to examination but felt that
reducing respiratory movement by placing an ether pad over the ewes
nose was more important for good x-ray exposure.
More recently Wenham and Robinson (1972) evaluated 417 ewes of
various breeds.

Pregnancy was diagnosed by observing the presence or

absence of a definite uterine outline with accuracies of 77, 97 and 100%
for the periods of 60 to 70, 71 to 80 and 81 or more days of gestation,
respectively.

During the same periods of pregnancy fetal numbers were

predicted with an accuracy of 88, 94 and 99%.

These English workers

concluded breed, size of ewe and number of fetuses carried did not
affect accuracy of diagnosis.
Radiography provides very informative and accurate diagnosis but
expensive equipment and a skilled operator are required.

The danger

of high levels of radiation used is an unknown hazard to the pregnant
ewe and embryo.
Laparotomy.

Internal palpation via laparotomy incision has been

used as a diagnostic method of pregnancy testing in the ewe (Lamond and
Urquhart, 1961; Lamond, 1963; Hulet and Foote, 1968; Phillipa et al . ,
1971) .

Results indicate less than 5% errors in ewes four to eight

weeks pregnant but the technique requires a skilled operator and there
is thought to be some risk to the fertility of the ewe .
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Fetal Electrocardiogram.

Diagnosis of pregnancy in the ewe was

attempted by fetal electrocardiogram in the United States (Larks et al. ,
1960) and Britian (Richardson, 1972) .

Larks reported only 20% success

and Richardson concluded this test was unreliable because the fetal
heart impulse was hard to detect.
Vaginal Biopsy.

Radev� al. (1960) removed small pieces of

vaginal mucosa from ewes and examined them microscopically.

In the

non-pregnant ewe the vaginal epithilium was stratified squamous being
composed of 12 cell layers.

During pregnancy the stratified epithilium

was replaced by cuboidal cells with vesicular nuclei and pale staining
cytoplasm.

This change was usually associated with a reduction in the

number of epithilial cell layers to about five.
Mitchell (1972) reported that of 554 ewes tested 89. 2% of pregnant
and 79. 3% of open ewes were accurately identified during the first 50
days of gestation using vaginal biopsies .

Richardson (1972a) histo

logically examined vaginal biopsy samples from 45 ewes and reported
that 97% of the pregnant ewes and 81% of the non-pregnant ewes were
diagnosed correctly after 40 days' gestation.

These findings indicate

vaginal biopsies are very useful for diagnosing pregnancy in the ewe
experimentally.

Little field application has been tried.

Enlargement of the Caudal Uterine Artery.

Varenika as cited by

Richardson (1972) described the palpation of the caudal uterine artery
� vaginam as a simple test for early pregnancy in the sheep and goat.
Varenika stated that in pregnant animals the artery becomes rigid and
easier to palpate as gestation progresses.
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Richardson (1972) examined 45 ewes� vaginam from 50 days
gestation onward for enlargement of the uterine artery.

Although

there was a difference between the proportion of correct diagnosis at
61 and 100 days gestation and at 13 to 60 days (P < . 01) the overall
accuracy after 60 days gestation was only 62%.

It was concluded that

since pregnant ewes were sometimes indistinguishable from open ones,
palpation of the uterine artery was an unsatisfactory means of predicting
pregnancy in the ewe.
Abdominal Palpation.

Perhaps the most frequent means of assessing

pregnancy in the ewe is by palpating the abdomen.

This technique was

used by veterinarians and producers over 100 years ago (Simonds, 1849) .
Cowie (1948) stated that pregnancy could be detected by palpation
during the last third of gestation.
A more recent study by Pratt and Hopkins ( 1975) showed that
abdominal palpation was 80 to 90% accurate in Merino ewes 90 to 130
days pregnant.

The accuracy increased with advancing gestation and

decreasing condition of the animal.

Withholding feed and water for 12

to 24 hours increased the ease of diagnosis by allowing greater flexi
bility of the abdominal walls.
Animals can be examined quickly using the palpation technique,
however ewes must be in late gestation and fasted when tested.

The

chance of injury and ketosis increases when such a procedure is
followed.

An improvement in accuracy would make this method more

desirable to producers.
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Rectal-Abdominal Palpation.

Hulet (1972) described a rectal

abdominal palpation method of diagnosing pregnancy in the ewe using a
lubricated plastic rod .

The 50 cm long bullet-shaped rod 1 . 5 cm in

diameter is gently inserted into the rectum of the ewe which is lying
on her back with her legs extended and secured upward .

The rod is

initially directed toward the backbone of the ewe to insure positioning
dorsal to the fetus.

After the rod has reached the abdominal cavity

(30 to 35 cm) the free hand is used to palpate the rod through the
abdominal wall.

The ewe is diagnosed pregnant if the fetus could be

palpated or felt rolling over the plastic rod.

If no fetus is felt the

ewe is considered open.
Hulet detected pregnancy in ewes as early as 43 days after mating
using this technique .

By 64 to 88 days post breeding the accuracy was

100% for 79 ewes of which 61 were pregnant.

Hulet stated that examina

tion was easier and more accurate if ewes were fasted overnight and
held in a horizontal position.

Although signs of blood were frequently

observed on the palpation rod upon removal no evidence of abortion or
injury was seen.

In 1973 Hulet and Shupe reported 58% and 77% accuracy

when predicting fetal numbers in two separate trials.

It was concluded

that until a better palpation technique was devised trying to predict
fetal numbers was of little value.

Marean (1973) reported poor

diagnostic accuracy when predicting twins.

In addition, several of the

ewes examined aborted soon after testing.
Plant (1975) evaluated this method of pregnancy detection in ewes
ranging from 59 to 72, 73 to 86, and 87 to 100 days gestation.

Accuracy
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was 82. 0, 90. 3 and 93.7% at the first station and 83. 3, 81.7 and 90. 0%
at the second, respectively.

No abortions or injuries were reported.

Two English veterinarians, Turner and Hindson (1975) , evaluated
167 ewes using rectal-abdominal palpation and reported virtually 100%
accuracy of diagnosis between pregnant and non-pregnant ewes.
births were predicted accurately in 7 0% of the ewes.
aborted and five died.

Multiple

At least 34 ewes

It was concluded that this method as carried

out was neither safe nor accurate enough to justify any savings conse
quent upon more efficient food usage.
These conflicting results indicate more research is needed to
evaluate the rectal-abdominal palpation technique of pregnancy detec
tion.
Ultrasonic Fetal Pulse Detector.

Ultrasonic techniques are being

used with increasing frequency in the field of human and animal medicine
for the detection of pregnancy.

This method of diagnosis is based on

the Doppler theory that waves reflected from stationary objects have
the same frequency as produced whereas ones reflected from moving
surfaces are changed.

The waves used here are ultrasonic sound waves

produced by quartz crystals which both transmit and receive ultrasonic
sound.

Sound frequency and changes in it can be converted, after

reception, into amplified sound.
The fetal pulse detector consists of a transducer which contains
quartz crystals and a cord which couples to the electronic circuitry of
the instrument.

Before testing the abdomen should be sheared and oil

applied to the transducer for good contact.

The transducer is placed

22
on the abdomen just anterior to the navel and moved across the sheared
area.

The operator listens for fetal heart beat, swishing sounds of

the umbilicus and maternal heart beat or blood flow.
Results of pregnancy detection in sheep using the ultrasonic fetal
pulse detector are recorded in Table 1.

Frazer and Robertson (1968)

reported 66 to 93% accuracy and noted the fetal heart beat was usually
faster than the dams .

False negative diagnoses were associated with

early pregnancy and false positives were not detected.

Wilson and

Newton (1969) reported the accuracy in detecting multiple pregnancies
was 75% at 50 to 69 days gestation and 50% at 100 to 119 days gestation.
However, Lindahl (1969) stated the prediction of multiple pregnancy was
unsuccessful using the fetal pulse detector.
In another article describing ultrasonic instruments on goats and
ewes Lindahl (1969a) recorded the desirability of 5 MHz frequency in
the case of early pregnancy and 2. 25 MHz frequency in later stages of
gestation.

A frequency of 2. 25 MHz produced a more penetrating beam so

that the fetal heart of a larger fetus can be more easily reached.
Richardson (1972) found that after 80 days gestation the proportion
of correct diagnosis increased compared with 40 to 80 days gestation
(P < . 001).

The overall percentage accuracy of field trials fell from

95% in 1968 to 51% in 1969.

The discrepancy in accuracy was largely

due to difficulty in diagnosing pregnancy before 70 days gestation.

At

no stage of gestation did the accurate prediction of multiple pregnancy
rise above 47%.

TABLE 1.

PUBLISHED LITERATURE CONCERNING THE USE OF THE FETAL

PULSE DETECTOR FOR PREGNANCY D IAGNOSIS IN THE EWE

Au thor

Year

Type o f
ins trument

Numb er o f
d iagnoses made

Ges ta t ional range
when tes t ed ( days )

Lindahl
Hulet
Lindahl

19 7 1
19 7 2
1969

Intrarec tal
Intrarec tal
External

589
110
66 2

6 0- 9 0
6 5- 7 0
40+

Frazer and
Rob er tson

1968

External

59

Hulet

1969

External

243

56- 7 3
100-130
110- 1 3 5

60
92
94

Keane

1969

External

41

100- 1 2 0

95

Richardson

19 72

External

144

49- 70
7 1- 100
1 01- 140

67
95
96

Richardson

1972

Ex ternal

140

49- 7 0
7 1-100
101- 140

22
69
100

Wilson and
Newton

1969

Ex ternal

23

a Total correc t
x 100
"
T o ta 1 d 1agno se d

=

percent accuracy.

6 3+

80+

Percent
a
accuracy
9 3 . 6- 9 7 . 9
87
96- 9 9
93

100

w
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Hulet (1972 ) compared the ultrasonic Doppler with the rectal
abdominal palpation technique of pregnancy diagnosis .

It was concluded

that rectal-abdominal palpation was more accurate (100% versus 8 7%) at
64 to 88 days gestation and it took one-fourth less time to perform .
A method employing a rectal probe has been described by Lindahl
(1971) .

The intrarectal Doppler consists of a transducer which forms

the plastic tear-shaped end of a 40 cm long stainless steel rod .

The

opposite end of the probe is a plastic grip fitted for coupling to the
electronic circuitry of the instrument .

Ninety percent accuracy was

reported when approximately 400 ewes were examined during the second
trimester of pregnancy .

Lindahl (1971) reported 93 . 6 and 97 . 9%

accurate predictions in two separate field trials on 589 sheep using
the intrarectal Doppler .

Eight pregnant ewes died, three aborted and

six either aborted late in gestation or lost their lambs (based on
udder development) .
The results obtained from these studies using the fetal pulse
detector are very encouraging .

More research is needed concerning use

of the intrarectal Doppler .
Ultrasonic Scanning .

Preliminary observations (Stouffer� al . ,

1969, 1969a) showed that an ultrasonic scanning technique, developed to
measure back fat_ and loin eye area, could be used to detect pregnancy
in the ewe .

This instrument utilizes the B-scan method employing

ultrasonic waves to generate a two dimensional image of the interior
cross section of an animal .

The waves are generated by a transducer

and travel in straight lines until they encounter tissue of varying
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acoustical density.

When ultrasonic waves hit such areas some are

reflected at the boundary and returned to the transducer while others
continue to penetrate.

The returning waves are changed into electrical

signals and photographed by a Polaroid camera that moves in conj unction
with the transducer.

The transducer is mounted in a guide formed to

closely fit the contour of the ewes abdomen .

The process of moving the

machine over the abdomen is called scanning and the photographic image
obtained is a scan.
Stouffer et al. (1969) made a series of transverse scans starting
j ust posterior to the navel and ending j ust anterior to the udder.

It

was estimated from the scans that all 26 ewes were pregnant, however
only 24 lambed giving 92% accuracy .
pregnant ewes was 84 to 144 days.
was only 58% .

The stage of gestation of the
Accuracy of detecting fetal numbers

In a related study Stouffer (1969a) reported 67% accuracy

in predicting multiple births in ewes ranging from 97 to 142 days
gestation .
Lindahl (1976) was 100% accurate in predicting pregnancy in 280
ewes during the last half of gestation by making a single scan.

Lindahl

also noted that scans made near the navel were not as accurate as ones
made j ust anterior to the udder .
when using a single scan was 67%.

Accuracy of detecting multiple births
The accuracy of predicting fetal

numbers increased to 87% when composite scans of both right and left
sides as well as the lower abdomen were made .
affect accuracy of predicting fetal numbers .

Time of feeding did not
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Amplitude-Depth Ultrasound.

Lindahl (1966) described a technique

called amplitude-depth (A-scope) ultrasound for use in predicting
pregnancy in the ewes .

Although this method is based on the echo

principle similar to the scanning instrument previously described, it
does not utilize a camera.

This machine has a graduated display from

which depth of returning echoes can be determined .

Echoes returned

from the ewes abdomen 6 to 8 cm deep indicate no fetus while ones 12
to 20 cm deep are interpreted as sign of pregnancy.

Lindahl (1966)

reported 95% accuracy in 42 ewes which were approximately 65 days
pregnant.

No attempt was made to predict multiple births.

In a 1968 study Lindahl stated that breeding on a continuous basis
was greatly facilitated by use of A-scope ultrasound.

Ewes diagnosed

as pregnant were removed from breeding and put in lambing quarters .
open ewes were returned to breeding pens.
99% accuracy at 70 days gestation.

The

Pregnancy was detected with

In the same study, a combination of

A-scope ultrasound and ultrasonic Doppler techniques were employed for
pregnancy detection .

The Doppler instrument permitted audible detection

of fetal blood flow, fetal movement and maternal blood flow.

Positive

A-scope diagnosis indicated presence of some tissue or obj ect in the
uterus.

Positive A-scope and negative Doppler results indicated repro

ductive tract abnormalities such as fetal death or uterine infection .
Lindahl (1969a) compared the two ultrasonic techniques, Doppler and
A-scope ultrasound, for detection of pregnancy in ewes.

Both instru

ments were approximately 95% accurate in ewes at least 65 days pregnant
with the Doppler instrument being slightly better.
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Campbell� al. (1969) employed the A-scope method of detection
and a two dimensional compound scanning technique.

The best pictures

were obtained when the transverse movement of the probe was about 5 to
7. 5 cm in front of the udder.

Total accuracy was 91. 3% in 81 ewes at

least 7 0 days pregnant.
A method employing a rectal probe has been described by Lindahl
(19 72) .

Although total accuracy of 550 ewes tested was 97%, eight died

and two aborted soon after diagnosis.
These results indicate the external A-scope ultrasound method of
diagnosing pregnancy in the ewe is both safe and accurate.

However,

the intrarectal A-scope technique cannot be recommended for pregnancy
diagnosis due to injury of the ewe.
New Ultrasonic Instruments.

Ithaca, Inc. of Ithaca, New York has

developed ultrasonic instruments for use in detecting backfat, loin eye
area and pregnancy.

The Scanoprobe ® and Scanopreg

™

(model 738) make

use of high frequency sound waves to determine tissue composition.
These devices produce sound waves which travel in straight lines
until they encounter a change in the media through which they are
traveling.

When waves strike such an area, part of the sound is

reflected, causing an echo, and part is transmitted.

How much of the

sound is reflected is determined by the difference in density of the
two materials.

Thus, sound waves sent into an animal travel in straight

lines until they hit areas where the tissue density changes such as
hide to fat and/or fat to muscle.

When sound strikes such areas called

t issue interfaces some waves are reflected causing echoes.

Part of the
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ultrasound continues to travel deeper causing echoes to return every
time they hit another tissue interface.
Both of these pregnancy detecting devices have a transducer which
contains a quartz crystal.

The crystal acts as both a speaker to send

out a sound beam and a microphone to listen for returning sound reflec
tions.

The Scanoprobe translates any echoes into light signals on

display, graduated in tenths of inches and millimeters.

The Scanoprobe

is calibrated so that the signals correspond exactly to the true measure
ments of the animal.

This instrument, initially developed to measure

backfat and muscle depth, can also be used for pregnancy detection in
the sow and ewe.
To detect pregnancy in sheep successfully using the Scanoprobe, it
is important to know the anatomy of the area being measured.

As soon

as the ewe or lamb becomes pregnant the uterus starts to fill with
fluid.

The weight of the gravid uterus will cause it to sink down to

the abdominal wall.

As gestation advances, the fluid continues to

accumulate in the uterus, pushing it forward and toward the animals
right side.
happens.

The rumen and intestines are pushed to the left as this

At 60 days of pregnancy the uterus contains enough fluid to

allow for pregnancy detection.

After 120 days gestation the amount of

fluid relative to actual fetus size begins to decrease (Malan and
Curson, 1937).

Therefore, readings should be taken between 60 and 120

days of pregnancy .
To detect the uterus, it is recommended the operator hold the
probe on the right flank just anterior to the udder on a non-wooled
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area.

The sound waves will penetrate the abdominal wall which consists

of intermittent layers of fat, thin muscle and membranes each of which
will return an echo.

Some waves will travel through the uterine fluid

without being reflected and echo when striking the uterine wall or any
solid area behind the uterus.

This unique situation shows up in a

similar clear cut pattern on the Scanoprobe.
Although the Scanopreg does not have a graduated display corre
sponding to tissue depth it is programmed to analyze the wave configura
tion obtained.

When a pregnancy pattern is detected the Scanopreg' s

green (pregnant) lights will illuminate and the horn sounds.

If the

logic center detects no pregnancy signals, it calls the animal non
pregnant and the red (open) indicator lights glow.

No tone accompanies

an open diagnosis.
Some preliminary evaluations have been made using the Scanopreg
pregnancy detecting device.

Judy (personal communication) tested ewes

at various stages of gestation using this method and found that the
highest positive (pregnant) diagnostic accuracy (96 to 100%) was
achieved when the animals were from 60 to 120 days pregnant.

The non

pregnant diagnosis was not as accurate.
Similar results were recorded by Thompson et al. (1978) when using
the Scanopreg pregnancy detecting device.

A total of 370 observations

were made on 204 ewes at various stages of pregnancy.

Of 224 pregnant

diagnoses,. 223 were correct with the one error being made on a fetus
prior to 60 days of age.

During the fetal age range of O to 30 days

74% of the open classifications were in error.

I n the 31 to 60 day
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period, 38% of the ewes classified open were pregnant.

Only 8% of the

open readings past 61 days of gestation were incorrect.
These data indicate the greatest degree of accuracy in diagnosis
was from 60 to 120 days of pregnancy.

In addition, positive or pregnant

diagnoses were more accurate than open classifications using the
Scanopreg.
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MATERIALS AND METHODS
1977 Lambing
Approximately 2 50 Targhee ewes bred to either Targhee, Suffolk or
Finnish Landrace (Finn) rams produced 166 Targhee, Finn x Targhee and
Suffolk x Targhee ewe lambs used in this experiment .

The Finn x Targhee

lambs, born in February and March, 1 976 at the South Dakota State
University Sheep Research Unit at Brookings, were exposed to creep feed
and alfalfa hay ad libitum soon after birth .

These lambs were fed a

mixture of 60% cracked corn and 40% chopped alfalfa hay (60/40) ad
libitum after weaning at eight to ten weeks of age.
The Targhee and Suffolk x Targhee ewe lambs, born in February and
March of 1976, were raised without exposure to supplemental feed at the
Antelope Range Station in Buffalo, South Dakota.

Immediately after

weaning these range lambs (approximately ten weeks old) they were trans
ported to the Brookings Sheep Unit and started on the 60/40 ration .
After adjusting to feed and water (approximately two weeks) the western
born lambs were mixed with the Finn x Targhee ewes at which time all
were sheared .

The ewe lambs were self-fed the 60/40 ration until two

weeks prior to breeding when they were moved from drylot to a grazing
pasture and fed one-half kg cracked corn per head per day.
schedule was continued for one month .

This feeding

After a six week breeding period

the ewe lambs were placed in drylot where shelter and three-fourths kg
of 60/40 were provided .

Feed consumption was increased to about one

half kg cracked corn and two kg chopped alfalfa hay per head per day

during the eight weeks prior to lambing.
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Breeding Procedure.

One hundred and sixty-six Targhee, Finn x

Targhee and Suffolk x Targhee ewe lambs were exposed to three Suffolk
rams from September 30 to November 4, 1976.

The ewes and rams were

together from early evening until the following morning at which time
the ewes were run from drylot to a grazing pasture.

Each day the rams

briskets were painted with a combination of axle grease and lanolin
based paint.

The color of the paint used was changed every two weeks

and the ewes examined daily for signs of servicing by the rams.

If

mounting occurred the ewes' number and breeding date were recorded.
Pregnancy Testing Procedure.

Two months after the rams were

removed the ewe lambs ranging i n gestation from 60 t o 96 days were
pregnancy tested by three operators using two techniques.

One method

of pregnancy diagnosis used was rectal-abdominal palpation developed by
Hulet (1972) using a plastic rod.

The second method evaluated was an

ultrasonic fetal pulse detector, " Doptone" Mark 1,

1

described by

Lindahl (1971).
All ewes were fasted overnight prior to observation.

The ewes

were placed on their backs with their legs extended and secured upward
in a laparotomy cradle as described by Lamond and Urquhart (1961).

The

cradle was slightly modified to accommodate proper positioning of the
back legs.

After the animal was given an 80 ml enema of soapy water a

lubricated bullet-shaped plastic rod 50 cm long and 1. 5 cm external
diameter was inserted in the rectum.
1

The rod was initially directed

1 1 Doptone" Mark 1 Fetal Pulse Detector, Smith Kleine Instrument
Company.
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toward the backbone and gently pushed forward until it had reached the
abdominal cavity (30 to 35 cm) .

The free hand was used to palpate the

rod through the abdominal wall over the entire width of the abdomen .
If the fetus was palpated directly or felt rolling over the rod the ewe
was diagnosed as pregnant.

If no fetus was palpated after examining

the entire abdominal cavity the ewe was called non-pregnant.

Each of

the three operators palpated the animal and made his own evaluation
while the rod was in place.

The plastic rod was cleaned, dipped in

disinfectant solution and relubricated after each examination.
The same ewes were examined using an intrarectal Doppler instrument
"Doptone" Mark 1.

Determination of pregnancy was done by inserting the

probe (lubricated with a water soluble gel) in the rectum of the
cradled ewe.

Any arterial pulse detected in the posterior abdomen

region, fetal heart beat or movement were taken as positive criteria
of pregnancy.

Each operator manipulated the intrarectal Doppler probe

while it was in place and made his own evaluation of the sounds obtained.
1978 Lambing
Approximately 300 Targhee ewes bred to Targhee , Suffolk or Finn
rams produced 212 Targhee, Finn x Targhee and Suffolk x Targhee ewe
lambs used in this experiment.

The Finn x Targhee ewes, born in

February and March, 1977 at the Brookings Sheep Unit, were fed and
managed the same as the 1976 Finn x Targhee lambs.
One group of Targhee and Suffolk x Targhee ewe lambs raised at
Buffalo, South Dakota were transported to Brookings in late May of
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1977.

A smaller group of Targhee ewe lambs raised at Buffalo were

shipped to South Dakota State University about one month later than the
groups which arrived in May.

The feeding procedure for these lambs was

similar to those born in 1976.
Breeding Procedure.

The daily breeding schedule, ram marking and

service detection procedures were the same as in 1976 except four
Suffolk rams were used instead of three to assure breeding of such a
large group.

The ewes were exposed to the four rams from September 30

to November 3 , 1977.
Pregnancy Testing Procedure.

Approximately two months after the

rams were removed the ewe lambs ranging in gestation from 69 to 113 days
were pregnancy tested by three operators using two ultrasonic instruments, the Scanoprobe and Scanopreg (model 738) .

2

All ewes were evaluated in a natural standing position.

A small

amount of lightweight oil was applied to the transducer immediately
prior to testing.

The oil served as the contact medium for transmission

of ultrasonic waves.

To detect the uterus using Scanoprobe , the trans

ducer was placed on the ewe ' s right flank j ust anterior to the udder on
a non-wooled area.
upward.

The transducer was directed 30 ° forward and 45 °

A negative pregnancy diagnosis was indicated by a row of

intermittently illuminated lights two to six cm long.

A two to four cm

gap of no light (fluid filled compartment) surrounded by two to five cm
of lights (tissue interfaces) on the graduated display was taken as
2 The instruments used were manufactured by Ithaco, Inc. , Ithaca ,
New York. Scanoprobe provided by Reid Merrill, Canby, Minnesota.
Scanopreg provided by Ithaca, Inc.
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positive criteria of pregnancy.

The ewes were tested only once using

the Scanoprobe and each of the two operators present evaluated approxi
mately half of the ewes .
Positioning using the Scanopreg was the same as described when
using the Scanoprobe.

Illumination of the green colored (pregnant)

lights and sound of the horn for at least two seconds was taken as sign
of pregnancy.

Illumination of the red (open) lights was basis for a

non-pregnancy diagnosis.

Intermittent or short tone bursts from the

horn and flashing green (pregnant) lights was not interpreted as
positive diagnosis of pregnancy.

Each of the two operators present

evaluated approximately half of the ewes.

All ewes initially diagnosed

open were retested the following day to determine if an increase in
accuracy could be obtained.
Analysis of Data .

The operators were designated either experienced

or inexperienced for each pregnancy detection device they used .

Anyone

who had used one of the pregnancy testing methods studied prior to this
experiment was called an experienced operator.

Anyone unfamiliar with

a device used was called inexperienced at that technique.
Accuracies for pregnant (positive) and non-pregnant (negative)
diagnoses were calculated separately .

The combination of both positive

and negative diagnoses was calculated and termed total or overall
accuracy.

Difference in accuracies between methods and operators were

analyzed for significance by the chi square test as outlined in Steel
and Torie (1960) .
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Mean prebreeding weight and standard error of each breed group
which did and did not lamb were calculated.

Differences in mean weights

were analyzed for significance by a student t test ( Steel and Torie,

1960 ) .
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RESULTS
Accuracy of Grease Mark.

The accuracy of pregnancy diagnosis by
Of 1 35 ewes observed to be marked

grease mark is recorded in Table 2.

in 1976, only 84 lambed giving an accuracy of 62. 2%.
were recorded as unmarked and six of these lambed.

Thirty-one ewes
Overall accuracy,

expressed as a combination of both pregnant and non-pregnant diagnostic
accuracy, achieved by grease mark in 1976 was 65. 7%.
In 1977 the percent of diagnoses correct using grease marks was
higher in all categories.

Accuracy recorded was 71. 8, 96. 8 and 75. 5%

for positive, negative and total diagnosis, respectively.

Of 31 ewes

recorded as unmarked only one lambed which was a 16% improvement over
the 1976 non-pregnant diagnostic accuracy (P < . 05).

Although the

accuracy of positive diagnosis was about 10% higher in 1977 than 1976
it was not statistically different (P > . 05).

The overall accuracy

achieved in 1977 was 75. 5%, whereas total accuracy in 1976 was 65. 7%
(P < . 05).
The higher success rate recorded in 1977 could be due to several
things.

Ewes identification tags and paint brands were clearer to

read in 1977.

In the second year ewes were checked for signs of mating

while eating at a fence line bunk.

The marked ewes were much easier to

detect this way than when crowded in a large group as performed in 1976.
In addition, the operators were more experienced at applying the marking
grease and recording numbers in 1977.

TABLE 2.

ACCURACY OF PREGNANCY D IAGNOSIS BY GREASE MARK

Year

Number of
ewes expo sed

19 7 6

16 6

19 7 7

212

84

130

181

.
.
s is
P ercent accura t e d ia�no

b

Non-pregnant

To tal

= 62 . 2

£ = 80 . 6
31

109 =
65 . 7
166

= 71. 8

30
96 . 8
31 =

160 =
75 . 5
2 12

Pregnant
135

a

a

Rams br iske ts wer e painted wi th co lored greas e and ewes checked f o r s ign o f
ma t ing onc e daily .
To tal correc t
x 100 = per cent accuracy .
.
T ota 1 d iagnose
d

l,.)
00
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Total accuracy achieved by grease mark (65. 7 and 7 5. 5%) in this
study was lower than the 92% success rate recorded by Richardson (1972) .
Riding of a ewe by the ram without penetration could have contributed
to the number of pregnant diagnostic errors.

Furthermore , lower con

ception rates and higher embryonic losses migh t be expected with ewe
lambs as used in this study.

Because of poorer conception and lower

embryonic survival it is usually thought that the lower the pregnancy
rate of the ewes tested the greater the chance for diagnostic errors
(Parker, personal communication) .

Thus the higher accuracy Richardson

(1972) recorded by crayon mark may have been due to higher fertility
of the yearling and aged ewes studied.
Accuracy � Rectal-Abdominal Palpation.

Total and individual

operator accuracies of pregnancy diagnosis using rec tal-abdominal
palpation are recorded in Table 3.

All operators were inexperienced at

this method of pregnancy detection.

Accuracy of the positive diagnosis

ranged from 64 . 1 to 80% with a mean of 66%.

The ewes ranged from 60 to

96 days pregnant and the success rates of individual operators were not
different (P > . 05) .

Individual operator non-pregnant percent accura

cies ranged from 56. 9 to 65. 2% (P > . 5) with a mean accuracy of 58. 9%.
Overall accuracies, pregnant plus non-pregnan t prediction, using rectal
abdominal palpation ranged from 61. 4 to 63. 8% with a mean of 62. 7%.

Total success rates achieved by the three operators (Table 3) were not
different (P > . 5) .

Length of gestation when tested had no affect

(P > . 05) on accuracy of diagnosis (Table 8) .

Ewes bearing singles had

a higher accuracy of detection (P < . 05) than ones bearing twins
(Table 7) .

TABLE 3 .

TOTAL AND INDIVIDUAL OPERATOR ACCURACY OF PREGNANCY D IAGNOSIS
USING RECTAL-ABDOMINAL PALPATION

Oper a tor b

Numb er o f
c
ewes tes ted

Pregna nt

p er c ent

a

. d
d 1. agnos is
Non-pr egna nt

a c c ur a te

To tal

1

166

40
50

=

80 . 0

66
116

=

56 . 9

106
166

=

6 3. 8

2

166

74
120

=

6 1. 7

30
46

=

65. 2

104
166

=

62 . 6

3

166

59
92

=

64 . 1

43
74

=

58 . 1

102
166

=

6 1. 4

49 8

17 3
262

=

66. 0

139
236

=

58 . 9

3 12
49 8

=

62 . 7

To t a l
a

b
C

Re c t a l- abdomin a l p a lpat ion

as

des c r ib ed by Hul e t

(J .

Anim . Sci. 3 5 : 8 14) .

All oper a tors inexper ien c ed .
Ewes tes ted r a nged from 60 to 96 days pregnant.
Tot a l c orre c t x
100
T o t a 1 d i. a gno se d

=

p er c ent

a c c ur a te

. .
di. a gno s is

+'
0
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Seven ewes died from peritonitus and at least six aborted following
diagnosis .

Turner and Hindson (1972) noted similar injury to ewes when

rectal-abdominally palpated .

These disastrous results could have been

due to subclinical infection following abrasion of the rectal wall by
the probe .

Multiple operators, multiple methods of detection on the

same ewe and operator inexperience no doubt increased rectal wall
abrasion .
The low accuracy achieved using rectal-abdominal palpation does
not agree with results published by Hulet (1972) who evaluated ewes at
a similar stage of gestation .

This could be due to embryonic mortality,

undetected abortions and operator inexperience .
Accuracy � Intrarectal Doppler .

Total and individual operator

accuracies using the intrarectal Doppler ("Doptone" Mark 1) are shown
in Table 4 .

Percent accuracy of positive diagnosis ranged from 66 . 1 to

72 . 6% (P > . 4) with a mean of 68 . 3% .

Success of negative diagnosis

ranged from 79 . 5 to 89 . 8% (P > . 3) with a mean accuracy of 84 . 8% .

The

overall accuracy achieved by each operator ranged from 69 . 8% to 77 . 7%
with a total accuracy of 72 . 7% .

Type of lambing (P > . 3) and length of

gestation when tested (P > . 1) did not affect accuracy of diagnosis
(Tables 7 and 8) .
The seven ewes which died and six that aborted following testing
were the same animals as recorded in the rectal-abdominal part of this
study .

Blood was observed on both rectal probes several times upon

withdrawal from the rectum .

The tear-shaped end of the Doppler instru

ment may have caused more damage to the rectal wall than the bullet-

TABLE 4 .

TOTAL AND INDIVIDUAL OPERATOR ACCURACY OF PREGNANCY DIAGNOS IS
US ING AN INTRARECTAL DOPPLER DEVICE

Operator

b

Numb er o f
c
ewes tes t ed

Pregnant

a

s i. s d
p ercent accura t e d iagno
.
Non-pregnant

Total

1

16 6

85
= 72 . 6
117

44 =
89 . 8
49

1 2 9 - 77 . 7
166

2

16 6

84
12 7

=

66 . 1

33
39

3

16 6

81
12 2

=

66 . 4

44

498

Total
a
b
C

250

68 . 3
366 =

35

=

84 . 6

117
166

=

70 . 5

=

79 . 5

116
166

=

69 . 9

112
= 84 . 8
13 2

362
72. 7
498 =

"Dop tone" Mark 1 manufac tured by Smi th Kliene Ins t rument Company .

All opera tors inexper ienced .
Ewes tes ted ranged from 60 to 9 6 days pregnant .
To tal correc t
.
.
.
x 100 = percent a c c urate d iagno
s is .
T o ta 1 d iagno se d
.p..
N
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shaped tip of the palpation rod; however, it is impossible to determine
which probe caused more damage.
The low accuracy recorded in this experiment using the intrarectal
This

Doppler does not agree with results published by Lindahl (1971) .

could have been due to inexperience of identifying differences between
fetal and maternal blood flow and animal movement .

The area where

these sounds could be heard was sometimes very small and easy to miss .
Comparison � the Two Rectal Probes .

The total accuracy of the

rectal devices tested is recorded in Tables 3 and 4 .

The positive

diagnostic accuracy of both methods was very similar (66% for palpation
and 68 . 3% for Doppler; P > . 5) .

However, the accuracy of non-pregnant

diagnosis when using the intrarectal Doppler (84 . 8%) was much higher
(P < . 001) than when using rectal-abdominal palpation (58 . 9%) .

The

total accuracy based on 498 diagnoses was 72 . 7% when using the intra
rectal Doppler and. 62 . 7% for rectal-abdominal palpation (P < . 001) .
At least two assistants other than the person pregnancy testing
were needed to overturn the ewe and place her in the restraining
cradle .

About 40 ewes per hour were diagnosed by rectal-abdominal

palpation .

After each examination the ewe had to be removed from the

cradle and another one overturned and put in place .
and movement required much manual labor .

This heavy lifting

Approximately 30 ewes per

hour were evaluated using the intrarectal Doppler .

The same amount of

lifting was required when using the Doppler probe as when using rectal
abdominal palpation .
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The operators noted diagnosis was difficult in some ewes using the
rectal probes because of localization of fetal sounds and blockage of
the rectum with soft feces which was noted in several animals.
Accuracy of Detection Using the Scanoprobe.

Total and individual

operator accuracy using the ultrasonic device Scanoprobe are recorded
in Table 5.

Of 152 ewes diagnosed pregnant only 130 lambed, giving a

pregnancy detection accuracy of 85. 5%.
days pregnant when evaluated.

The ewes were from 69 to 103

Some of these diagnostic errors could

have been due to embryonic mortality and undetected abortions.

False

positive diagnoses are important to eliminate because keeping open ewes
which were thought pregnant will increase feed, building and equipment
costs.
Sixteen of the 22 ewes called pregnant (P < . 0 1) which did not
lamb were evaluated by the experienced operator (had used this method
of detection before) .
might expect.

These results seem inconsistent with what one

The experienced operator thought he may have been

pointing the transducer too far back, thereby getting pregnancy signals
from the bladder.

The inexperienced operator (had not used the device

before) read the instructions for proper transducer placement several
times just prior to testing and thus may in fact have been better at
placement of the transducer .
The accuracy of non-pregnant diagnosis was 98. 3%.
60 ewes called open lambed.
diagnostic error.

Only one of the

The inexperienced operator made this

False negative diagnoses are important to eliminate

because a ewe called open when in fact pregnant might be culled or fed
less than ones thought pregnant.

TABLE 5 .

TOTAL AND INDIVIDUAL OPERATOR ACCURACY OF PREGNANCY D IAGNOS I S
US ING THE SCANOPROBE DEVICE

Operator b

Number o f
c
ewes tes ted

1

98

2

114
2 12

To t a l
a

b

P regna n t
51

a

p er c ent

a c cu ra t e

. d
d i. agnos is

Non-pregn a nt
31
31

To tal
82

=

100 . 0

79
= 92. 9
85

28
=
29

96 . 5

107
114

=

93 . 9

130 =
85 . 5
15 2

59 =
-

98 . 3

189
2 12

=

89 . 1

67 =

76 . 1

60

98 =

83 . 7

S c a noprob e ma nuf a c tured by I thaco In c . , I tha c a , New York .
Oper a tor 1 experien c ed and oper a t o r 2 inexper ien c ed .

C

Ewes tes t ed r a nged from 69 to 103 d a ys pr egnan t .

d

.
.
To t a l correc t x 100 = per c ent accur a t e d iagno
s is
.
.
d
T o t a 1 d iagnose

�
lJl
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The total accuracy achieved using the Scanoprobe on 212 ewe lambs
from 69 to 103 days pregnant was 89. 1%.

Overall accuracies were 83.7%

for the experienced and 93.8% for the inexperienced operator (P < . 02) .
This difference is hard to explain bu t can be attributed to the false
positive diagnoses made by the experienced operator.

Type of lambing

(P > . 5) and length of ges tation when tes ted (P > . 5) had no effec t on
accuracy of pregnancy detection (Tables 7 and 8) .
Accuracy of Detection Using the Scanopreg.

The resul ts of total

and individual operator accuracy using the Scanopreg device are
recorded in Table 6.
accuracy of 98.8%.

Of 128 ewes diagnosed open, 124 lambed giving an
The ewes were 78 to 112 days pregnan t when evaluated.

Of the four ewes diagnosed open which did not have a record of lambing
two were thought to have lambed based on udder development.

Cros s

adop tion by another ewe or undetected abortion could have occurred in
these cases.
Both operators were inexperienced using the Scanopreg, however
operator one had used the Scanoprobe device nine days earlier (Table 6) .
The four ewes diagnosed pregnant which did not have a record of lambing
were evaluated by the operator who was unfamiliar wi th ul trasonic
devices.

This difference was not significant (P > . 05) .

The percent accuracy of the 84 ewes ini tially diagnosed open was
91. 7% (Table 6) .
errors.

Each operator made abou t half of these diagnos tic

The overall accuracy using the Scanopreg was 94. 8%.

No

operator difference was found when overall accuracies were compared
(P > . 3) .

Type of lambing (P > .5) and length of

r
TABLE 6 .

TOTAL AND INDIVIDUAL OPERATOR ACCURACY OF PREGNANCY DIAGNOS I S
US ING THE S CANOPREG DEVICE

Operator b

Numb er o f
ewes tes t ed c

1

116

2

96

To t a l
Re test

e

a

b

P regnant

a

p erc ent

. d
d i. agno s i s
Non-pregna nt

a c c ur a t e

61
= 100 . 0
61

51 =
-

92 . 7

63
=

94 . 0

26
29 =

89 . 6

98 . 9

77
84 =

91. 7

87 . 5

76
76
-

100 . 0

67

212

124 =
-

84

7 =
-

128

8

55

To t a l
112 =
96 . 6
116
89

%=

92. 7

201
= 94 . 8
212
83
84

= 98 . 8

Scanopreg (Model 738 ) ma nufac tured b y I th a ca In c . , I thac a , New York .

Bo th operators inexp er ien c ed using S c anopreg , however operator 1 h a d used the
Sc a noprobe device nine days ear l ier .
C

d

e

Ewes tes ted ranged from 7 8 to 112 days pr egna nt .
To tal c orrect
.
.
x 100 = p ercent accur a te d i a gno s i. s .
T ota 1 d i a gno se d
Ewes d iagno sed open ini t i a lly wer e r e t es ted the following d a y .

.p-.
-....J
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gestation when tested (P > . 2) had no effect on accuracy of pregnancy
diagnosis (Tables 7 and 8).
Retest � Open Ewes Using the Scanopreg.

Ewes initially diagnosed

open using the Scanopreg were retested the following day (Table 6).
the 84 animals evaluated, eight were diagnosed pregnant.

Of

Seven of

these eight changes were correct giving a positive diagnostic accuracy
of 87. 5% and a non-pregnant prediction success of 100%.

The overall

accuracy of the 212 ewes figured after retesting the open animals was
97. 6%.

Since retesting was only conducted using the Scanopreg no com

parisons between methods were made with this data.
Comparison � Two Ultrasonic Devices.

Accuracies of the two ultra

sonic instruments are recorded in Tables 5 and 6.

The accuracy of

pregnant diagnosis was 85. 5% using the Scanoprobe and 98. 9% using the
Scanopreg (P < . 01) .

Both operators noted that interpretation of

pregnancy signals using the Scanoprobe was sometimes difficult because
of multiple flashing lights on the display.

Diagnosis of pregnant

animals was easier using the Scanopreg because the interpretation of
pregnancy signals is done by the machine.

Thompson et al . (1978) also

recorded high positive diagnostic accuracy (9 9. 5%) when using the
Scanopreg device.
The accuracy of open diagnosis was 98. 3% using the Scanoprobe and
91. 7% using the Scanopreg (P > . 1).

These results are similar to

those of the Texas workers (Thompson� al. , 1978) who found that 8% of
the open readings past 61 days of gestation were incorrect using the
Scanopreg .

These classification errors could have been due to lack of

TABLE 7 .

Type o f
lamb ing
S ingle
Twin
a

EFFECT OF TYPE OF LAMBING ON ACCURACY OF PREGNANCY DIAGNOS IS

Rec t a l- ab domina l
p a lp a t ion

Percent o f ewes l amb ing c a l led Eregna n t
Intr a r e c t a l
Dopp ler
S c a noprobe

141 =
68 . 1
20 7

1 90
= 91 . 8
207

32
63 = 50 . 8

60 =
95 . 2
63

68 =
69
a

62
62

=

S cano p r eg

98 . 5

65 = 9
4.2
69

100 . 0

59 =
95 . 2
62

a

lncludes one triplet b i r th .

�
\.0

TABLE 8.
Length of
gestation
when tested
(days)

EFFECT OF LENGTH OF GESTATION ON ACCURACY OF PREGNANCY DIAGNOSIS

Rectal-abdominal
palpation

60 -

69

32
71. 1
45 =

70 -

79

63
113 = 55. 8

80

89

82

90 -

99

17 =
56 . 7
30

100 - 109
llO - ll3

61

=

74. 4

Percent of ewes lambing cal led Eregnant
Intrarectal
Scanoprobe
Doppler

34
36 = 94. 4

Scanopreg

2
100. 0
2 =

93
105

=

88 . 6

42
42

=

100. 0

77

93
%

=

96. 9

46
47

=

97 . 8

56

30
33

=

9 0. 9

22
22

=

100 . 0

18 =
100 . 0
l8

55

=

100 . 0

=

98 . 2

27 =
31

30 =
32

55 =

87 . 1
93 . 7
100. 0

LTl
0
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uterine fluid present in ewes of early gestation and/or displacement
of fluid by twin lambs in the later stages of pregnancy.

In addition,

an incomplete search for the gravid uterus could have contributed to
these diagnostic errors.
Overall accuracy of the Scanoprobe and Scanopreg was 89. 1 and
94. 8%, respectively (P < . 05) .

The difference in accuracy was due

primarily to inaccurate positive diagnoses using the Scanoprobe device .
The lower accuracy using the Scanoprobe could be due to incorrect inter
pretation of pregnancy signals, improper transducer placement and
testing of ewes nine days earlier in gestation.
The time required for evaluation was about 35 ewes per hour with
each ultrasonic device.

Although this was not much different than the

time required using the rectal probes there were fewer assistants and
less labor needed.

The ewes were held in a natural standing position

when tested with the Scanoprobe and Scanopreg, instead of being over
turned and placed in the restraining cradle as performed using the
rectal probes.

This caused less excitement to the animals which was

essential so as not to displace the uterus and maintain sufficient
contact between the skin and transducer.

Skin oil deposits sometimes

had to be removed from the flank prior to evaluation to assure good
contact.
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General Discus sion and Recommendations
As mentioned earlier the fertility level of the ewes tested
affects the possibility of error.

Therefore, included in this study

is a discus sion of the fertility levels found in this experiment.
This also provides a basis for specific recommendations to optimize
production through the use of pregnancy testing .
Sixty-two and two-tenth' s percent of the Finn x Targhee ' s , 62. 9%
of the Suffolk x Targhee ' s and 30. 2% of the straight-bred Targhee ' s
exposed to rams lambed their first year of age ( P < . 01) (Table 9) .

Of

the 166 ewes exposed to rams at seven to eight months of age 90 lambed
in 1977 for a fertility of 54. 2%.

These results agree with Bowstead

(1930) who reported approximately 60% of ewes will lamb at one year of
age .

Bowstead (1930) noted that ewes which lambed at one year of age

were usually more productive than ones which did not lamb.

However,

Bowstead (1930) found that lambs produced from this mating were slightly
smaller than lambs produced from older ewes and had lower fertility
later in life .
More recently, Levine et al. (1978) found that about 67% of ewes
exposed to rams at seven to eight months of age lambed.

These workers

noted that ewes not lambing at one year of age had higher attrition
rates than ones which lambed.

For cumulative production per ewe, the

early lambing group weaned . 84 more lambs and 27. 4 more kg of lamb than
the later lambing group (P < . 05) .

These researchers did not find that

offspring from one year old lambing ewes were significantly smaller or
weaker than lambs born from older dams.

Bowstead ' s (1930) observation

that these lambs are smaller and less productive than the lambs from
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older mothers may have been due to inadequate nutrition of the dam
and/or offspring .
Although the mean prebreeding weights of the Suffolk x Targhee and
Targhee ewes which lambed in 1977 were higher than their contemporaries
which did not, the difference was not significant (P > . 5) (Table 9) .
The mean weight of the Finn x Targhee ewes which did and did not lamb
were similar (P > . 4) .

The mean weight of the ewes which lambed at one

year of age regardless of breed was similar (P > . 5) to those remaining
open.
Fertility and mean prebreeding weights of the ewes which lambed and
remained open in 1978 are recorded in Table 10 .

Eighty-four percent of

the Finn x Targhee ' s, 75. 4% of the Suffolk x Targhee' s and 33. 3% of
each group of straight-bred Targhee ' s (early and late arriving) lambed
at one year of age (P < . 001) .

Although the fertility of the Targhee

ewes which arrived in Brookings early (late May) and late (early June)
was similar, the attrition rate of the late Targhee ewe group prior to
breeding was slightly higher.

Therefore, natural selection (livability)

may make the late arriving group appear better than it should.

The

total fertility of the 212 ewes regardless of breed was 61. 7% .
Milligan (1978) cited studies which show that time of birth and
season of breeding influence conception rates in lambs.

The results

indicate that February born lambs have a higher fertility rate than
younger lambs.

Milligan also cited research which showed that the

fertility of both February and April born ewe lambs can be increased if
they are exposed in the middle of the breeding season (October 30 to
December 3) rather than earlier in the season as done in this experiment .

54

TABLE 9 .

FERTILITY BY BREED AND AVERAGE
PREBREEDING WEIGHT (1977)

Br e e d

Lambing
a
r espons e

Numb er of
ew e s

(M e an pr e br e e d ing
w e ight ± s . e . ) b

Per c ent
c
f ertility

Finn x Targh e e

y es
no

38 (43 . 03 ± 1. 06)
2 3 (43 . 39 ± 1 . 36)

62 . 2

d

Suffolk x Targh e e

y es
no

39 (43. 35 ± 1 . 05)
23 (40 . 96 ± 1 . 37)

62 . 9

d

R egular Targh e e

y es
no

13 (44 . 05 ± 1 . 8 2)
30 (39 . 01 ± 1 . 19)

30 . 2

e

Total

y es
no

90 (44 . 15 ± o . 77)
76 (41 . 12 ± 0. 74)

54 . 2

a
Y es d enot es lambing; no d enot es not lambing .
b

Numb e rs in par e nth esis r e pr es e nt m e an pr ebr e eding w eight and
standard error in kg .
c

Total lamb e d
Total e xposed

d, e

x 100 = per c ent f ertility .

F ertility valu es b etw e e n br e eds with diff er e nt sup erscripts
diff er signifi c antly (P < . 01) .
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TABLE 10 .

FERTILITY BY BREED AND AVERAGE

PREBREEDING WEIGHT ( 1978)
Lamb ing
r e sponse a

Br e e d

Numb e r o f
ew e s

(M e an pr eb r eed ing
w e ight ± s . e . ) b

Per cent
f e r t ility c
d

Finn x Targh e e

yes
no

6 3 ( 48 . 93 ± 0 . 83 )
1 2 ( 4 7 . 7 2 ± 1 . 89)

84 . 0

Suf f o lk x Targh e e

yes
no

4 0 ( 45 . 3 1 ± 1 . 04 )
1 3 ( 40 . 24 ± 1 . 8 2)

75. 4 d

R e gular Targh e e

yes
no

19 ( 4 4 . 6 2 ± 1 . 50)
3 8 ( 4 4 . 19 ± 1 . 06 )

3 3 . 3e

Lat e Targh ee

ye s
no

9 ( 4 2 . 1 7 ± 2 . 18 )
18 ( 36 . 6 1 ± 1 . 54 )

33 . 3

To tal

ye s
no

131 ( 45 . 26 ± 0 . 7 4 )
8 1 ( 4 2 . 19 ± 0 . 8 1)

61 . 7

a

Ye s

d e no t e s

lamb ing ; no

d eno t es

not lamb ing .

b

Numb e r in par e n th e s is r epr e s en t me an p r eb r eed ing weight and
s tand ar d e rror in kg .
c To t a l lambe d
T o t al expo s ed
d e
d iff e r

x 100 = p e rc e n t f e r t il i ty .

, F e r t il i ty valu e s b e twe e n br eed s with
s ignifican t ly (P < . 001) .

d if f e rent

sup e r s c rip t s

e
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The results obtained in this study indicate cross bred ewes have
higher fertility their first year of age than straight-bred ewes.
x Targhee ewes had the highest fertility in 1978 .

Finn

This increase might

be due to higher fertility of the Finnish Landrace breed or prior early
exposure to creep feed.
The mean prebreeding weight of the Finn x Targhee ewes which lambed
was not different than the ones remaining open (P > . 5) (Table 10) .
Although the average weight of the Suffolk x Targhee ewes which lambed
was about 5 kg heavier than ones which remained open the difference was
not significant (P > . 5) .

The mean prebreeding weight of the early and

late Targhee ' s which did and did not lamb was similar (P > . 4 and P > . 5,
respectively ) .

The average weight of the 131 ewes which lambed was

45. 26 kg, whereas the weight of the 81 ewes remaining open was 42. 19 kg.
This difference was not significant, however (P > . 5) .
All groups of ewe lambs in the 1978 study tended to be heavier than
ones in the 1977 study.
known.

Reasons for these heavier weights are not

There was a trend toward ewes weighing 36 kg or less at breeding

time to remain open.

These results agree with Heintz (personal communi

cation) who found ewes under 36 kg at breeding had lower fertility than
ones heavier than 36 kg.

In both years of this study ewes which lambed

tended to be heavier than ones failing to lamb at one year of age.
The accuracy of pregnancy testing between breeds is shown in
Table 11.

According to Parker (personal communication) the higher

fertility groups (Finn and Suffolk x Targhee) should have had higher

TABLE 11.

Breed

EFFECT OF FERTILITY ON ACCURACY OF PREGNANCY DIAGNOSIS

Percent lamb ing a
19 7 8
19 7 7

Overal l Eer c ent a c curacy of d iagnos is b
Rec tal-ab dominal
Intrare c tal
Sc.anopro b e d
palpa t ion C
Doppler c

Sc anopreg

Finn x Targhee

62. 2

84. 0

56. 3

7 3. 2

90. 7

92. 0

Suffolk x Targhee

62. 9

7 5. 4

65. 6

80. 1

8 8. 7

94. 3

Regular Targhee

30. 2

3 3. 3

6 7. 4

6 1. 2

85. 9

96. 5

92. 6

100. 0

La te Targhee

3 3. 3

d

a
Number lamb ing
x 100 = percent lamb ing .
Number exposed
b
c

d

To tal c orre c t
x 100 = overall per c ent a c cura c y.
To tal d iagno sed
Devi c e used in 19 7 7.
Devi c e used in 19 78.

U'1
-..J
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pregnancy prediction success rates .

this study.

However, this was not the case in

Thus, level of fertility did not affect diagnostic accuracy

as one might expect.

For a pregnancy testing device to be useful commercially it must
be safe, accurate and economical.

The results presented here indicate

that rectal-abdominal palpation and the intrarectal Doppler method of
detection are neither safe nor accurate .

The ultrasonic devices are

safe and fairly accurate according to this and other studies .
Applying a hypothetical situation to these results, it is possible
to determine if grease marks and the ultrasonic devices are economical
for the producer to use or purchase.

Firstly, if the 31 ewe lambs

called open by grease mark were culled and marketed as fat lambs in the
fall, approximately $ 300 in feed cost ($10 per head) would be saved.

In

addition, ewe lambs sold in the fall as fat lambs bring a much better
price than when sold as mature ewes the following year .

Savings in

labor, buildings, equipment and inventory cost would also be realized
by selling these open ewes.
To carry it a step further, if the 60 to 75 ewes diagnosed open
using �he ultrasonic devices were culled or fed a maintenance ration

approximately $ 8 to $ 10 per head in feed costs would be saved.

This

total savings ( $ 500 to $600) would offset the cost of the Scanopreg
($585) .

The Scanoprobe costs slightly over $ 1, 000, because it is also

capable of measuring backfat and loin eye.

Again, the better price

received for ewe lambs versus mature ewes and other building, equipment
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and labor savings would increase the total savings realized if open ewe
lambs were sold .

The subsequent high fertility and fecundity of ewe

lambs selected in this way suggests that much of the lower fertility
common to groups of sheep can be eliminated by selection for pregnancy
at an age when the open ewes can still be marketed as lambs at a higher
market value .

This type of management results in increased production

efficiency of mature ewes selected at this time in this way as compared
to unselected ewes bred to lamb as two-year olds (Levine et al. , 1978) .
As production units become larger and more sophisticated the need
to maintain adequate numbers of fertile ewes is important.

If a

producer wants, for example, to add 100 replacement ewes to his flock
each year which lambed at one year of age, he needs to know how many
ewe lambs to breed in the fall.

From the results of this study

approximately 170 ewe lambs would need to be exposed to rams at seven
to eight months of age to assure having 100 fertile ewes .

Of course,

the fertility of the flock should be increased if only ones which
lambed at one year of age are saved .
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SUMMARY

One hundred-sixty-six and 212 Finn x Targhee, Suffolk x Targhee
and Targhee ewe lambs were exposed to rams with grease painted briskets
Accuracy of pregnancy

in the fall of 1976 and 1977, respectively.

diagnosis by grease mark was 65. 7% in 1976 and 75 . 5% in 1977 (P < . 05) .
The 166 ewe lambs exposed in 1976 were ptegnancy tested between 60
and 96 days of gestation by three operators using the rectal-abdominal
palpation technique and an intrarectal Doppler device.

Accuracy of the

pregnant and non-pregnant diagnosis using the rectal-abdominal palpation
method was 66 . 0% and 58. 9%, respectively.

Of the 498 diagnoses made,

312 were correct giving an accuracy of 62. 7%.

Total success rates

achieved by the three operators using rectal-abdominal palpation were
not different (P > . 5) .

Type of lambing and length of gestation when

tested did not affect accuracy of diagnosis (P > . 05) .
Accuracy of the pregnant and non-pregnant diagnosis using the
intrarectal Doppler device was 68. 3% and 84. 8%, respectively.

Of the

498 diagnoses made using the Doppler instrument, 362 were correct
giving an accuracy of 72. 7%.
different (P > . 3) .

Individual operator accuracies were not

Type of lambing (P > . 5) and length of gestation

when tested (P > . 1) had no affect on accuracy of pregnancy diagnosis.
Seven ewes died from peritonitus and at least six aborted following
evaluation with the rectal devices.
The 212 ewe lambs exposed to rams in 1977 were pregnancy tested by
three operators using two ultrasonic machines, the Scanoprobe and
Scanopreg.

The ewes were 69 to 10 3 days pregnant when evaluated using
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the Scanoprobe device.

Of 152 ewes called pregnant using the Scanoprobe

130 lambed giving a positive diagnostic accuracy of 85. 5% .

Only one of

the 60 ewes diagnosed open lambed for a negative diagnostic accuracy of
98. 3%.

The total success rate achieved, pregnant plus non-pregnant

diagnosis, using the Scanoprobe was 89. 1%.
errors (P
device.
(P

>

Sixteen of the 23 diagnostic

. 02) were made by the operator who was familiar with this

<

Type of lambing (P

>

. 5) and length of gestation when tested

. 5) had no affect on accuracy of diagnosis.
The ewes were 78 to 112 days pregnant when tested using the Scano

preg device.
pregnant.

A 98. 9% accuracy rate was achieved on the 128 ewes called

Seven of the 84 ewes called open lambed giving a negative

diagnostic accuracy of 91. 7%.
Scanopreg was 94. 8%.

The overall accuracy achieved using the

No operator difference (P > . 3) was found when

the overall accuracies were compared.
(P

>

In addition, type of lambing

. 5) and length of gestation when tested (P

>

. 2) had no affect on

accuracy of pregnancy diagnosis.
A retest of the 84 ewes initially called open using the Scanopreg
was made the following day.

Eight of these ewe lambs were diagnosed

pregnant and seven of these changes were correct.

Thus, all the ewes

which were called open twice using the Scanopreg device were diagnosed
correctly.

The fertility rate of the ewes lambing in 1977 was 54. 1%.

Approxi

mately 62% of the Finn x Targhee and Suffolk x Targhee ewes lambed,
whereas only 30. 2% of the straight-bred Targhee' s lambed at one year of
age (P < . 01).

The fertility rate between breed did not affect accuracy

of pregnancy diagnosis.
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Although the mean prebreeding weight o f the Suffolk x Targhee and
Targhee ewes which lamb ed their f ir s t year of age was greater than their
cont emporaries which did no t lamb , the dif f erence was no t s ignif icant
(P > . 5) .

The mean prebreeding weigh t o f the F inn x Targhee ewes which

did and d id no t lamb a t one year of age wa s s imilar (P > . 4 ) .

The

average p rebreeding weight of the 90 ewe s which lambed at one year o f
a g e re gardless of breed was similar (P > . 5) to t h e 7 6 ewes remaining
open.
Of the 212 ewe lamb s exposed to rams in 1977 only 131 lambed in
1978 , g iv ing a fer t ility of 6 1 . 7% .

Eighty-four percen t and 75 . 4% of

the Finn x Targhee and Suffolk x Targhee ewes lambed their f ir s t year ,
respec t ively .

Only one- third of the Targhee ewe s ( early and la t e

arriving ) lamb ed a t one year of age (P < . 001) .

The f e r t il ity r a t e

b e tween breed d id no t a f f e c t ac curacy of p r egnancy d iagno s is .
The mean pr ebreeding weigh t of the Finn x Targhee ewes which
lamb ed compared to those which remained open was s imilar (P > . 5) .
Al though the average weigh t o f t he Suffolk x Targhee ewes wh ich lambed
was about 5 kg heavier than the ones remaining open , the difference was
no t s ignif icant (P > . 05) .

The mean prebreeding weight of the early

and la t e Targhee ewes which d id and did no t lamb a t one year of age was
no t d i f f erent (P > . 4 and P > . 5, respec t ively ) .

The average weight o f

t h e 13 1 ewes which lambed a t one year o f age was 45 . 26 kg , whereas the
we ight of the 81 ewes r emaining open wa s 42 . 19 kg .

This d if f erence was

no t s ignif icant (P > . 5) .
All ewes exposed in the 1978 par t o f this s tudy t ended to be
heavier than the ones in the 1977 s tudy .

Reasons for these heavier
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weights are not known.

There was a trend toward ewes weighing 36 kg

or less at breeding time to remain open.
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